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Appendix B — Hydrologic Data
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Appendix C — Hydraulic Data

1. HY-8 Results
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Table 2 - Culvert Summary Table: Existing

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 617.89 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 6.50 618.97 1.082 0.0* 1-S2n 0.726 0.789 0.729 0.782 4.851 2.410
13.00 13.00 619.46 1.574 0.0* 1-S2n 1.050 1.140 1.050 1.070 5.874 2.975
19.50 19.50 619.89 2.001 0.0* 1-S2n 1.315 1.410 1.319 1.292 6.510 3.346
26.00 26.00 620.28 2.393 0.0* 1-S2n 1.557 1.640 1.559 1.478 7.008 3.628
32.50 32.50 620.67 2.779 0.0* 1-S2n 1.789 1.846 1.790 1.642 7.387 3.858
39.00 39.00 621.29 3.182 3.396 2-M2c 2.030 2.028 2.032 1.792 7.651 4.038
45.50 45.50 621.62 3.619 3.729 2-M2c 2.302 2.190 2.197 1.931 8.201 4.184
52.00 52.00 621.99 4.104 4.103 2-M2c 2.697 2.339 2.345 2.057 8.784 4.316
58.50 58.50 624.36 4.648 6.466 7-M2c 3.000 2.461 2.475 2.352 9.380 3.747
65.00 65.00 626.49 5.256 8.597 7-M2t 3.000 2.566 2.657 2.657 9.819 2.701




* theoretical depth is impractical.

Depth reported is corrected.

Inlet Elevation (invert): 617.89 ft,
Culvert Length: 272.05 ft,

Outlet Elevation (invert): 612.94 ft
Culvert Slope: 0.0182

Site Data - Existing
Site Data Option:
0.00 ft
617.89 ft
272.00 ft
612.94 ft
Number of Barrels: 1

Inlet Station:
Inlet Elevation:
Outlet Station:

Outlet Elevation:

Culvert Data Summary - Existing
Barrel Shape: Circular
Barrel Diameter: 3.00 ft
Barrel Material:
0.00in
0.0240

Inlet Type: Conventional

Embedment:

Barrel Manning's n:

Inlet Edge Condition:

Inlet Depression: NONE

Corrugated Steel

Culvert Invert Data

Square Edge with Headwall



Table 3 - Downstream Channel Rating Curve (Crossing: 165-62.11 - Existing)

Flow (cfs) Wagg\?l;frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
0.00 612.94 0.00 0.00 0.00 0.00
6.50 613.72 0.78 2.41 0.88 0.60
13.00 614.01 1.07 2.97 1.20 0.63
19.50 614.23 1.29 3.35 1.45 0.64
26.00 614.42 1.48 3.63 1.66 0.65
32.50 614.58 1.64 3.86 1.84 0.66
39.00 614.73 1.79 4.04 2.01 0.67
45.50 614.87 1.93 4.18 2.17 0.67
52.00 615.00 2.06 4.32 2.31 0.68
58.50 615.29 2.35 3.75 2.64 0.67
65.00 615.60 2.66 2.70 2.98 0.63

Tailwater Channel Data - 165-62.11 - Existing

Tailwater Channel Option:

Channel Slope:

0.0180

Irregular Channel

User Defined Channel Cross-Section:
Coord No.

© 00 N o 0o B~ W DN P

[ SN
N B O

13

Station
-37.00
-27.00
-12.00
3.00
7.50
10.50
13.00
15.00
16.50
18.00
68.00
98.00
118.00

(fo)

Elevation (ft) Manning's n

615.24
615.09
613.55
612.94
613.18
614.65
615.33
616.00
618.00
620.00

620.00
618.00
616.00

Roadway Data for Crossing: 165-62.11 - Existing

Roadway Profile Shape:

Crest Length: 200.00 ft

Crest Elevation:

628.20 ft

Roadway Surface: Paved
Roadway Top Width: 150.00 ft

0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0000

Constant Roadway Elevation

0.0500
0.0500
0.0500






















HY-8 Culvert Analysis Report — Alt 2 CIPP

Headwater Elevation

Roadway Discharge

() Total Discharge (cfs) | CIPP Discharge (cfs) (cfs) Iterations
617.97 0.00 0.00 0.00 1
619.07 6.50 6.50 0.00 1
619.59 13.00 13.00 0.00 1
620.03 19.50 19.50 0.00 1
620.46 26.00 26.00 0.00 1
620.89 32.50 32.50 0.00 1
621.36 39.00 39.00 0.00 1
621.89 45.50 45.50 0.00 1
622.50 52.00 52.00 0.00 1
623.18 58.50 58.50 0.00 1
623.96 65.00 65.00 0.00 1
628.20 91.97 91.97 0.00 Overtopping

Table 1 - Summary of Culvert Flows at Crossing: 165-62.11 - CIPP




Table 2 - Culvert Summary Table: CIPP

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 617.97 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 6.50 619.07 1.104 0.0* 1-S2n 0.524 0.809 0.528 0.782 7.935 2.410
13.00 13.00 619.59 1.617 0.0* 1-S2n 0.744 1.163 0.753 1.070 9.604 2.975
19.50 19.50 620.03 2.064 0.0* 1-S2n 0.924 1.440 0.930 1.292 10.805 3.346
26.00 26.00 620.46 2.485 0.0* 1-S2n 1.080 1.674 1.083 1.478 11.720 3.628
32.50 32.50 620.89 2.918 0.0* 5-S2n 1.222 1.876 1.225 1.642 12.445 3.858
39.00 39.00 621.36 3.389 0.0* 5-S2n 1.357 2.058 1.358 1.792 13.072 4.038
45.50 45.50 621.89 3.920 0.0* 5-S2n 1.488 2.220 1.489 1.931 13.568 4.184
52.00 52.00 622.50 4.525 0.0* 5-S2n 1.616 2.347 1.620 2.057 13.970 4.316
58.50 58.50 623.18 5.213 0.0* 5-S2n 1.746 2.461 1.748 2.352 14.354 3.747
65.00 65.00 623.96 5.989 0.0* 5-S2n 1.879 2.575 1.884 2.657 14.635 2.701




* theoretical depth is impractical.

Depth reported is corrected.

Inlet Elevation (invert): 617.97 ft,
Culvert Length: 272.05 ft,

Outlet Elevation (invert): 613.02 ft
Culvert Slope: 0.0182

Site Data - CIPP
Site Data Option:
0.00 ft
617.97 ft
272.00 ft
613.02 ft
Number of Barrels: 1

Inlet Station:
Inlet Elevation:
Outlet Station:

Outlet Elevation:

Culvert Data Summary - CIPP
Barrel Shape: Circular
Barrel Diameter: 2.83 ft
Barrel Material:
0.00 in
0.0120

Inlet Type: Conventional

Embedment:

Barrel Manning's n:

Inlet Edge Condition:

Inlet Depression: NONE

Corrugated Steel

Culvert Invert Data

Square Edge with Headwall



Table 3 - Downstream Channel Rating Curve (Crossing: 165-62.11 - CIPP)

Flow (cfs) Wagg\?l;frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
0.00 612.94 0.00 0.00 0.00 0.00
6.50 613.72 0.78 2.41 0.88 0.60
13.00 614.01 1.07 2.97 1.20 0.63
19.50 614.23 1.29 3.35 1.45 0.64
26.00 614.42 1.48 3.63 1.66 0.65
32.50 614.58 1.64 3.86 1.84 0.66
39.00 614.73 1.79 4.04 2.01 0.67
45.50 614.87 1.93 4.18 2.17 0.67
52.00 615.00 2.06 4.32 2.31 0.68
58.50 615.29 2.35 3.75 2.64 0.67
65.00 615.60 2.66 2.70 2.98 0.63

Tailwater Channel Data - 165-62.11 - CIPP

Tailwater Channel Option:

Channel Slope:

0.0180

Irregular Channel

User Defined Channel Cross-Section:
Coord No.

Roadway Data for Crossing: 165-62.11 - CIPP
Roadway Profile Shape:

© 00 N o 0o B~ W DN P

[ SN
N B O

13

Station
-37.00
-27.00
-12.00
3.00
7.50
10.50
13.00
15.00
16.50
18.00
68.00
98.00
118.00

Crest Length: 200.00 ft

Crest Elevation:

628.20 ft

Roadway Surface: Paved
Roadway Top Width: 150.00 ft

(fo)

Elevation (ft) Manning's n

615.24
615.09
613.55
612.94
613.18
614.65
615.33
616.00
618.00
620.00

620.00
618.00
616.00

0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0000

Constant Roadway Elevation

0.0500
0.0500
0.0500




HY-8 Culvert Analysis Report — Alt 3 Pave Invert

Headyvater Total Discharge I?aved Invert _Bored Pipe _ Roadway lterations

Elevation (ft) (cfs) Discharge (cfs) Discharge (cfs) Discharge (cfs)
618.31 0.00 0.00 0.00 0.00 0
619.07 6.50 4.51 1.98 0.00 5
619.40 13.00 8.67 4.32 0.00 4
619.66 19.50 12.50 6.99 0.00 4
619.91 26.00 16.06 9.94 0.00 4
620.15 32.50 19.45 13.03 0.00 3
620.37 39.00 23.01 15.97 0.00 3
620.58 45.50 26.51 18.98 0.00 3
620.80 52.00 29.92 22.09 0.00 4
621.17 58.50 31.01 27.50 0.00 4
621.37 65.00 34.64 30.36 0.00 4
628.20 134.87 50.07 84.80 0.00 Overtopping

Table 1 - Summary of Culvert Flows at Crossing: 165-62.11 - Paved Invert




Table 2 - Culvert Summary Table: Paved Invert

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 618.31 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 4.51 619.07 0.765 0.0* 1-S2n 0.548 0.584 0.553 0.782 4.124 2.410
13.00 8.67 619.40 1.093 0.0* 1-S2n 0.767 0.827 0.768 1.070 5.060 2.975
19.50 12.50 619.66 1.351 0.0* 1-S2n 0.934 1.012 0.941 1.292 5.623 3.346
26.00 16.06 619.91 1.603 0.0* 1-S2n 1.082 1.156 1.085 1.478 6.064 3.628
32.50 19.45 620.15 1.843 0.0* 1-S2n 1.215 1.289 1.218 1.642 6.388 3.858
39.00 23.01 620.37 2.061 0.0* 1-S2n 1.353 1.410 1.359 1.792 6.651 4.038
45.50 26.51 620.58 2.272 0.0* 1-S2n 1.488 1.529 1.488 1.931 6.915 4.184
52.00 29.92 620.80 2.486 0.0* 1-S2n 1.625 1.631 1.630 2.057 7.075 4.316
58.50 31.01 621.17 2.572 2.860 7-M1t 1.671 1.663 1.932 2.352 6.172 3.747
65.00 34.64 621.37 2.858 3.060 7-M1t 1.825 1.768 2.237 2.657 6.093 2.701




* theoretical depth is impractical. Depth reported is corrected.

Inlet Elevation (invert): 618.31 ft, Outlet Elevation (invert): 613.36 ft
Culvert Length: 272.05 ft,  Culvert Slope: 0.0182

Site Data - Paved Invert
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 618.31 ft
Outlet Station: 272.00 ft
Outlet Elevation: 613.36 ft

Number of Barrels: 1

Culvert Data Summary - Paved Invert
Barrel Shape: User Defined
Barrel Span: 3.00 ft
Barrel Rise: 2.58 ft
Barrel Material: Corrugated Metal Riveted or Welded
Embedment: 0.00in
Barrel Manning's n:  0.0240 (top and sides)
Manning's n:  0.0120 (bottom)
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall
Inlet Depression: NONE



Table 3 - Culvert Summary Table: Bored Pipe

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 618.31 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 1.98 619.07 0.625 0.0* 1-S2n 0.292 0.413 0.292 0.782 5.395 2.410
13.00 4.32 619.40 0.952 0.0* 1-S2n 0.405 0.642 0.432 1.070 6.661 2.975
19.50 6.99 619.66 1.212 0.0* 1-S2n 0.528 0.822 0.532 1.292 8.116 3.346
26.00 9.94 619.91 1.463 0.0* 1-S2n 0.639 0.989 0.648 1.478 8.971 3.628
32.50 13.03 620.15 1.704 0.0* 1-S2n 0.727 1.142 0.732 1.642 9.664 3.858
39.00 15.97 620.37 1.920 0.0* 1-S2n 0.811 1.270 0.819 1.792 10.145 4.038
45.50 18.98 620.58 2.132 0.0* 1-S2n 0.896 1.390 0.897 1.931 10.696 4.184
52.00 22.09 620.80 2.347 0.0* 1-S2n 0.965 1.511 0.970 2.057 11.143 4.316
58.50 27.50 621.17 2.719 0.0* 1-S2n 1.082 1.690 1.089 2.352 11.844 3.747
65.00 30.36 621.37 2.920 0.0* 1-S2n 1.144 1.784 1.153 2.657 12.114 2.701




* theoretical depth is impractical.

Depth reported is corrected.

Inlet Elevation (invert): 618.45 ft,
Culvert Length: 272.05 ft,

Outlet Elevation (invert): 613.50 ft
Culvert Slope: 0.0182

Site Data - Bored Pipe
Site Data Option:
0.00 ft
618.45 ft
272.00 ft
613.50 ft
Number of Barrels: 1

Inlet Station:
Inlet Elevation:
Outlet Station:

Outlet Elevation:

Culvert Data Summary - Bored Pipe

Barrel Shape: Circular

3.00 ft
Barrel Material: Smooth HDPE
0.00in

0.0120

Inlet Type: Conventional

Barrel Diameter:

Embedment:

Barrel Manning's n:

Inlet Edge Condition:

Inlet Depression: NONE

Culvert Invert Data

Thin Edge Projecting



Table 4 - Downstream Channel Rating Curve (Crossing: 165-62.11 - Paved Invert)

Flow (cfs) Wagg\?l;frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
0.00 612.94 0.00 0.00 0.00 0.00
6.50 613.72 0.78 2.41 0.88 0.60
13.00 614.01 1.07 2.97 1.20 0.63
19.50 614.23 1.29 3.35 1.45 0.64
26.00 614.42 1.48 3.63 1.66 0.65
32.50 614.58 1.64 3.86 1.84 0.66
39.00 614.73 1.79 4.04 2.01 0.67
45.50 614.87 1.93 4.18 2.17 0.67
52.00 615.00 2.06 4.32 2.31 0.68
58.50 615.29 2.35 3.75 2.64 0.67
65.00 615.60 2.66 2.70 2.98 0.63

Tailwater Channel Data - 165-62.11 - Paved Invert

Tailwater Channel Option:

Channel Slope:

Irregular Channel
0.0180

User Defined Channel Cross-Section:
Coord No.

© 00 N o 0o B~ W DN P

[ SN
N B O

13

Station
-37.00
-27.00
-12.00
3.00
7.50
10.50
13.00
15.00
16.50
18.00
68.00
98.00
118.00

(fo)

Elevation (ft) Manning's n

615.24
615.09
613.55
612.94
613.18
614.65
615.33
616.00
618.00
620.00

620.00
618.00
616.00

0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0000

Roadway Data for Crossing: 165-62.11 - Paved Invert

Roadway Profile Shape:

Crest Length: 200.00 ft

Crest Elevation:

628.20 ft

Roadway Surface: Paved
Roadway Top Width: 150.00 ft

Constant Roadway Elevation

0.0500
0.0500
0.0500




HY-8 Culvert Analysis Report — Alt 4 Corrugated

Headwater Elevation

Corrugated Discharge

Roadway Discharge

() Total Discharge (cfs) (cfs) (cfs) Iterations
617.89 0.00 0.00 0.00 1
619.01 6.50 6.50 0.00 1
619.58 13.00 13.00 0.00 1
619.60 19.50 19.50 0.00 1
620.44 26.00 26.00 0.00 1
620.80 32.50 32.50 0.00 1
621.14 39.00 39.00 0.00 1
621.45 45.50 45.50 0.00 1
621.77 52.00 52.00 0.00 1
622.08 58.50 58.50 0.00 1
622.40 65.00 65.00 0.00 1
628.20 87.14 87.14 0.00 Overtopping

Table 1 - Summary of Culvert Flows at Crossing: 165-62.11 - Corrugated




Table 2 - Culvert Summary Table: Corrugated

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 617.89 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 6.50 619.01 0.888 1.116 3-M1t 0.645 0.628 0.782 0.782 3.166 2.410
13.00 13.00 619.58 1.333 1.688 3-M1t 0.946 0.944 1.070 1.070 4.334 2.975
19.50 19.50 619.60 1.706 0.0* 1-S2n 1.189 1.190 1.189 1.292 5.716 3.346
26.00 26.00 620.44 2.123 2.554 3-M1t 1411 1.406 1.478 1.478 5.896 3.628
32.50 32.50 620.80 2.540 2.914 3-M1t 1.620 1.603 1.642 1.642 6.527 3.858
39.00 39.00 621.14 2.925 3.253 3-M2t 1.820 1.773 1.792 1.792 7.089 4.038
45.50 45.50 621.45 3.304 3.563 2-M2c 2.023 1.940 1.940 1.931 7.576 4.184
52.00 52.00 621.77 3.687 3.878 2-M2c 2.230 2.084 2.092 2.057 7.983 4.316
58.50 58.50 622.08 4.079 4.188 3-M2t 2.465 2.226 2.352 2.352 7.973 3.747
65.00 65.00 622.40 4.470 4511 3-M2t 2.767 2.352 2.657 2.657 7.922 2.701




* theoretical depth is impractical. Depth reported is corrected.

Inlet Elevation (invert): 617.89 ft, Outlet Elevation (invert): 612.94 ft
Culvert Length: 272.05 ft,  Culvert Slope: 0.0182

Site Data - Corrugated
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 617.64 ft
Outlet Station: 272.00 ft
Outlet Elevation: 612.69 ft

Number of Barrels: 1

Culvert Data Summary - Corrugated
Barrel Shape: Circular
Barrel Diameter: 3.50 ft
Barrel Material: Corrugated Steel
Embedment: 3.00in
Barrel Manning's n:  0.0240 (top and sides)
Manning's n:  0.0350 (bottom)
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: NONE



Table 3 - Downstream Channel Rating Curve (Crossing: 165-62.11 - Corrugated)

Flow (cfs) Wagg\?l;frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
0.00 612.94 0.00 0.00 0.00 0.00
6.50 613.72 0.78 2.41 0.88 0.60
13.00 614.01 1.07 2.97 1.20 0.63
19.50 614.23 1.29 3.35 1.45 0.64
26.00 614.42 1.48 3.63 1.66 0.65
32.50 614.58 1.64 3.86 1.84 0.66
39.00 614.73 1.79 4.04 2.01 0.67
45.50 614.87 1.93 4.18 2.17 0.67
52.00 615.00 2.06 4.32 2.31 0.68
58.50 615.29 2.35 3.75 2.64 0.67
65.00 615.60 2.66 2.70 2.98 0.63

Tailwater Channel Data - 165-62.11 - Corrugated

Tailwater Channel Option:

Channel Slope:

0.0180

Irregular Channel

User Defined Channel Cross-Section:
Coord No.

© 00 N o 0o B~ W DN P

[ SN
N B O

13

Station
-37.00
-27.00
-12.00
3.00
7.50
10.50
13.00
15.00
16.50
18.00
68.00
98.00
118.00

(fo)

Elevation (ft) Manning's n

615.24
615.09
613.55
612.94
613.18
614.65
615.33
616.00
618.00
620.00

620.00
618.00
616.00

0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0000

Roadway Data for Crossing: 165-62.11 - Corrugated

Roadway Profile Shape:

Crest Length: 200.00 ft

Crest Elevation:

628.20 ft

Roadway Surface: Paved
Roadway Top Width: 150.00 ft

Constant Roadway Elevation

0.0500
0.0500
0.0500




HY-8 Culvert Analysis Report — Alt 5 SemiSmooth

Headwater Elevation

SemiSmooth

Roadway Discharge

() Total Discharge (cfs) Discharge (cfs) (cfs) Iterations
617.89 0.00 0.00 0.00 1
618.78 6.50 6.50 0.00 1
619.22 13.00 13.00 0.00 1
619.60 19.50 19.50 0.00 1
620.01 26.00 26.00 0.00 1
620.43 32.50 32.50 0.00 1
620.81 39.00 39.00 0.00 1
621.19 45.50 45.50 0.00 1
621.58 52.00 52.00 0.00 1
621.97 58.50 58.50 0.00 1
622.36 65.00 65.00 0.00 1
628.20 105.31 105.31 0.00 Overtopping

Table 1 - Summary of Culvert Flows at Crossing: 165-62.11 - Semismooth




Table 2 - Culvert Summary Table: SemiSmooth

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 617.89 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 6.50 618.78 0.888 0.0* 1-S2n 0.587 0.628 0.588 0.782 4.441 2.410
13.00 13.00 619.22 1.333 0.0* 1-S2n 0.853 0.944 0.854 1.070 5.670 2.975
19.50 19.50 619.60 1.706 0.0* 1-S2n 1.069 1.190 1.069 1.292 6.498 3.346
26.00 26.00 620.01 2.123 0.0* 1-S2n 1.256 1.406 1.256 1.478 7.143 3.628
32.50 32.50 620.43 2.540 0.0* 1-S2n 1.422 1.603 1.422 1.642 7.710 3.858
39.00 39.00 620.81 2.925 0.0* 1-S2n 1.582 1.773 1.583 1.792 8.169 4.038
45.50 45.50 621.19 3.304 0.0* 5-S2n 1.734 1.940 1.734 1.931 8.589 4.184
52.00 52.00 621.58 3.687 0.0* 5-S2n 1.883 2.084 1.883 2.057 8.951 4.316
58.50 58.50 621.97 4.079 0.0* 5-S2n 2.033 2.226 2.033 2.352 9.271 3.747
65.00 65.00 622.36 4.470 0.0* 5-S2n 2.183 2.352 2.183 2.657 9.559 2.701




* theoretical depth is impractical. Depth reported is corrected.

Inlet Elevation (invert): 617.89 ft, Outlet Elevation (invert): 612.94 ft
Culvert Length: 272.05 ft,  Culvert Slope: 0.0182

Site Data - SemiSmooth
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 617.64 ft
Outlet Station: 272.00 ft
Outlet Elevation: 612.69 ft

Number of Barrels: 1

Culvert Data Summary - SemiSmooth
Barrel Shape: Circular
Barrel Diameter: 3.50 ft
Barrel Material: Corrugated Steel
Embedment: 3.00in
Barrel Manning's n: 0.0150 (top and sides)
Manning's n:  0.0350 (bottom)
Inlet Type: Conventional
Inlet Edge Condition: Thin Edge Projecting
Inlet Depression: NONE



Table 3 - Downstream Channel Rating Curve (Crossing: 165-62.11 - Semismooth)

Flow (cfs) Wagg\?l;frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
0.00 612.94 0.00 0.00 0.00 0.00
6.50 613.72 0.78 2.41 0.88 0.60
13.00 614.01 1.07 2.97 1.20 0.63
19.50 614.23 1.29 3.35 1.45 0.64
26.00 614.42 1.48 3.63 1.66 0.65
32.50 614.58 1.64 3.86 1.84 0.66
39.00 614.73 1.79 4.04 2.01 0.67
45.50 614.87 1.93 4.18 2.17 0.67
52.00 615.00 2.06 4.32 2.31 0.68
58.50 615.29 2.35 3.75 2.64 0.67
65.00 615.60 2.66 2.70 2.98 0.63

Tailwater Channel Data - 165-62.11 - Semismooth

Tailwater Channel Option:

Channel Slope:

Irregular Channel
0.0180

User Defined Channel Cross-Section:
Coord No.

© 00 N o 0o B~ W DN P

[ SN
N B O

13

Station
-37.00
-27.00
-12.00
3.00
7.50
10.50
13.00
15.00
16.50
18.00
68.00
98.00
118.00

(fo)

Elevation (ft) Manning's n

615.24
615.09
613.55
612.94
613.18
614.65
615.33
616.00
618.00
620.00

620.00
618.00
616.00

0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0000

Roadway Data for Crossing: 165-62.11 - Semismooth

Roadway Profile Shape:

Crest Length: 200.00 ft

Crest Elevation:

628.20 ft

Roadway Surface: Paved
Roadway Top Width: 150.00 ft

Constant Roadway Elevation

0.0500
0.0500
0.0500




HY-8 Culvert Analysis Report — Alt 6 Smooth

Headwater Elevation

Smooth Discharge

Roadway Discharge

() Total Discharge (cfs) (cfs) (cfs) Iterations
617.89 0.00 0.00 0.00 1
618.79 6.50 6.50 0.00 1
619.25 13.00 13.00 0.00 1
619.68 19.50 19.50 0.00 1
620.07 26.00 26.00 0.00 1
620.44 32.50 32.50 0.00 1
620.90 39.00 39.00 0.00 1
621.39 45.50 45.50 0.00 1
621.91 52.00 52.00 0.00 1
622.50 58.50 58.50 0.00 1
623.17 65.00 65.00 0.00 1
628.20 84.12 84.12 0.00 Overtopping

Table 1 - Summary of Culvert Flows at Crossing: 165-62.11 - Smooth




Table 2 - Culvert Summary Table: Smooth

DI ;:?]t:: e Dgglr:/aern e Hégg:tfgﬁr Inlet Control (%ﬂi; Flow Normal Critical Outlet Tailwater v?g:glgtt 'I;;':l(iellv(;/gtter
«19) 9 «19) 9 * Depth () | pertn(y | TYPe | Depth(®) | Depth(®) | Depth(f) | Depth (f) (1) Y (1) Y
0.00 0.00 617.89 0.000 0.0* O-NF 0.000 0.000 0.000 0.000 0.000 0.000
6.50 6.50 618.79 0.900 0.0* 1-S2n 0.602 0.657 0.602 0.782 4.771 2.410
13.00 13.00 619.25 1.358 0.0* 1-S2n 0.876 0.994 0.876 1.070 6.102 2.975
19.50 19.50 619.68 1.788 0.0* 1-S2n 1.098 1.260 1.099 1.292 7.009 3.346
26.00 26.00 620.07 2.184 0.0* 1-S2n 1.286 1.487 1.286 1.478 7.776 3.628
32.50 32.50 620.44 2.551 0.0* 1-S2n 1.467 1.690 1.467 1.642 8.380 3.858
39.00 39.00 620.90 3.012 0.0* 5-S2n 1.640 1.870 1.641 1.792 8.884 4.038
45.50 45.50 621.39 3.496 0.0* 5-S2n 1.814 2.028 1.814 1.931 9.337 4.184
52.00 52.00 621.91 4.023 0.0* 5-S2n 1.993 2.176 1.993 2.057 9.712 4.316
58.50 58.50 622.50 4.606 0.0* 5-S2n 2.184 2.285 2.184 2.352 10.029 3.747
65.00 65.00 623.17 5.276 4.872 7-M1t 2.439 2.385 2.657 2.657 9.784 2.701




* theoretical depth is impractical. Depth reported is corrected.

Inlet Elevation (invert): 617.89 ft, Outlet Elevation (invert): 612.94 ft
Culvert Length: 272.05 ft,  Culvert Slope: 0.0182

Site Data - Smooth
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 617.64 ft
Outlet Station: 272.00 ft
Outlet Elevation: 612.69 ft

Number of Barrels: 1

Culvert Data Summary - Smooth
Barrel Shape: Circular
Barrel Diameter: 3.00 ft
Barrel Material: Corrugated Steel
Embedment: 3.00in
Barrel Manning's n: 0.0120 (top and sides)
Manning's n:  0.0350 (bottom)
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall
Inlet Depression: NONE



Table 3 - Downstream Channel Rating Curve (Crossing: 165-62.11 - Smooth)

Flow (cfs) Wagg\?l;frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
0.00 612.94 0.00 0.00 0.00 0.00
6.50 613.72 0.78 2.41 0.88 0.60
13.00 614.01 1.07 2.97 1.20 0.63
19.50 614.23 1.29 3.35 1.45 0.64
26.00 614.42 1.48 3.63 1.66 0.65
32.50 614.58 1.64 3.86 1.84 0.66
39.00 614.73 1.79 4.04 2.01 0.67
45.50 614.87 1.93 4.18 2.17 0.67
52.00 615.00 2.06 4.32 2.31 0.68
58.50 615.29 2.35 3.75 2.64 0.67
65.00 615.60 2.66 2.70 2.98 0.63

Tailwater Channel Data - 165-62.11 - Smooth

Tailwater Channel Option:

Channel Slope:

0.0180

Irregular Channel

User Defined Channel Cross-Section:
Coord No.

© 00 N o 0o B~ W DN P

[ SN
N B O

13

Station
-37.00
-27.00
-12.00
3.00
7.50
10.50
13.00
15.00
16.50
18.00
68.00
98.00
118.00

(fo)

Elevation (ft) Manning's n

615.24
615.09
613.55
612.94
613.18
614.65
615.33
616.00
618.00
620.00

620.00
618.00
616.00

Roadway Data for Crossing: 165-62.11 - Smooth

Roadway Profile Shape:

Crest Length: 200.00 ft

Crest Elevation:

628.20 ft

Roadway Surface: Paved
Roadway Top Width: 150.00 ft

0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0500
0.0000

Constant Roadway Elevation

0.0500
0.0500
0.0500
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